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expression in this region. In the present study we addressed the hypothesis that the weakening of (5) and later in other species (6-8) 76 including monkeys (9) and humans (10), KP and NKB are extensively colocalized in the ARC/Inf; 77 KP/NKB neurons have been proposed to serve as pacemakers for the GnRH neurosecretory pulses (6, 7, 78 11) and to mediate negative sex steroid feedback to GnRH neurons (5, (12) (13) (14) (15) . In male rodents, 79 testosterone regulates KP and NKB expression of the ARC negatively (8, 13) . 80 Reproductive aging in men during midlife transition is characterized by decreased serum levels 81 of free testosterone and increased levels of LH, FSH and sex hormone binding globulin, among 82 other endocrine alterations (16, 17) . The aging-related hypogonadism coincides with functional 83 disturbances occurring at different levels of the reproductive axis, which include reduced androgen 84 receptor-mediated negative feedback to the hypothalamus (18). In view of the proposed involvement 85 of KP/NKB neurons in negative feedback (5, 12, 13) , the present study was carried out to determine 86 whether weakening of the inhibitory testosterone feedback in elderly men coincides with enhanced 87 KP and NKB signaling in the Inf. This central hypothesis was tested in a series of quantitative 88 immunohistochemical experiments on hypothalamic sections of 20 male human individuals that 89 were divided into the arbitrary 'young' (21-49 years; N=11) and 'aged' (50-67 years; N=9) groups.
90
The abundance of KP-IR and NKB-IR cell bodies, the size of NKB-IR perikarya, the regional density of 91 KP-IR and NKB-IR fibers, the incidence of KP-IR and NKB-IR appositions onto GnRH-IR neurons and 92 the colocalization of KP and NKB in neuronal cell bodies and in afferents to GnRH-IR neurons were 93 studied and compared between the two age groups.
94

Materials and methods
95
Human subjects 96 Human hypothalamic tissue samples from eleven male subjects under 50 years of age (21, 31, 33, 36, 97 37, 39, 40, 41, 45, 46, 49 years) and from nine subjects above (50, 50, 51, 59, 62, 64, 67, 69, 78 immersed into 4% formaldehyde in 0.1M phosphate buffer saline (PBS; pH 7.4) for 7-14 days at 4°C.
106
Prior to section preparation, the fixed hypothalami were trimmed further to include the optic chiasm 107 rostrally, the mammillary bodies caudally and the anterior commissure dorsally (10, 19, 20 
Triple-immunofluorescent visualization of NKB, KP and GnRH
164
A series of sections was used to study the colocalization pattern of NKB and KP in neuronal afferents 165 to GnRH neurons. Incubation in a cocktail of primary antibodies (IS-682 rabbit anti-NKB, 1:500; GQ2 166 sheep anti-KP, 1:1000; #1018 guinea pig anti-GnRH, 1:5000) for 48h at 4ºC was followed by a mixture appositions was carried out using a 63X oil-immersion objective. Contacts were defined using 220 consistently applied stringent criteria (20, 22, 27 The quantitative analysis of labeled cell bodies in dual-immunofluorescent specimens ( Fig. 2 and   265 Graph 3) confirmed the dominance of NKB-IR over KP-IR cell bodies in both young and aged men.
266
In young men 72.7±6.0% of KP-IR perikarya also contained NKB immunoreactivity ( Fig. 2A) .
267
Similarly, in aged men 77.9±5.9% of the KP-IR cell bodies contained NKB immunoreactivity (Fig. 2B) .
268
There was a lower degree of overlap in the opposite direction. shown) and aged (Fig. 4) 
